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(54) Thermoplastic hydrophilic, polymeric compostions with improved adhesive properties for moisture vapour 
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(57) The present invention relates to 

thermoplastic hydrophilic polymeric compositions for 
making a liquid impermeable moisture vapour permeable 
structure, for example by forming the composition into a 
layer or film. The thermoplastic compositions comprise 
preferred thermoplastic polymers and suitable 
hydrophilic tackifying resins that provide the 
thermoplastic hydrophilic composition with a desired 
adhesiveness or tackiness level, without impairing the 
moisture vapour permeability of films or layers made 
from the thermoplastic hydrophilic polymeric 
compositions. The layers made from the thermoplastic 
hydrophilic polymeric compositions of the present 
invention can find a variety of applications wherein 
liquid imperviousness and moisture vapour permeability 
are desirable. 
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Description 



Field Of the Invention 

™no ™h, T°? invention / elates t0 thermoplastic hydrophilic polymeric compositions for making a moisture 
LTd ISZS? ? im P e ™ eabl ^fure, for exam P le «V forming the composition into a moisture vapour permeable 
hquid I impermeable layer such as a film. The compositions of the present invention can find a variety of applications' 
wherein moisture vapour permeability is desirable. «w'i-<Juon5 

Background of the Invention 

known in thJ^T'^ h'™ ? 8 ^ additi ° n t0 pr0vidin 9 moisture va P° ur Permeability a re 
thrZh Part "ulariy Purred are hydrophilic continuous films that do not allow the flow of moisture vapour 

SI P P °T S ° r aPertUreS materia '' bUt d ° transfer Substantial amounts of ™isture vapour through the film 
llloTn V I 0 " ° ne , Slde ° f the film where th e ^^ture vapour concentration is higher, and desorbing or 
9 H f °^ P ° S 6 S ' de ° f the fi ' m Wh6re the m0isture va P° ur concentration is lower. Such films are 
2?S™T? n 3 f h h r° P 3StiC Pe'ymenccomposition comprising a thermoplastic hydrophilic polymer or a blend 
rLr?Z P t y 7 !' C P ° lymerS " Therm °P' astic "Vdrophilic Polymeric compositions having the above described 
tZ2 1 1 , r, kP0Wn 10 ^ 35 " m ° n0lithiC com Pesitions", and the moisture vapour permeataTkJS 

impermeable layers or films made therefrom.are known as "monolithic layers" or "monolithic films" 

Snth For / xam P le WO 95/16746 discloses films prepared from mixtures of a) block copolyether ester, block 
copolyether amides (e.g. Pebax™) and or polyurethane and b) thermoplastic polymer which is incompatible with a and c) 
u^TJ'tS^' T ^ filmS " qUid impermeable and have moistur e vapour permeability of about 700 g/m 2 a day. Also 
The oitr'LvPr? V H P K° Ur Pe T ab ' e W3ter reSiSt3nt mUlti com P° nent film ^ructure having at least three layers.' 

The outer layers are hydrophobic copolyetherester elastomers having a thickness of 1.3-7.6 micrometers and a WVTR of 
400-2500 g/m a-24h and the inner layer is a hydrophilic copolyetherester elastomer having a thickness of 76 - 152 
micrometers and a WVTR of at least 3500 g/m 2 a-24h. 

™n/nn US 5 ' 4 , 4 |!' 875 d ! Scloses a wat erproof, bloodproof and virusproof breathable laminate. The laminate comprises a 
woven/nonwoven fabric and an extruded film such as Hytrel™ having a thickness of about 1 mil (25.4 micrometers) 
™,! , tk , 5 ' 532 ;° 5 ^ diSC ' 0SeS 3 high moisture transmission medical film which can be laminated onto a nonwoven 
material. The laminate film comprises a first layer of polyetherester copolymer and second and third layers selected 

esTtha'n 1 ^fJK Z°J ^TT 7° " MVTR ° f 9r6ater than 750 9/m2a24h < AS ™ F1249 > and a <hickness of 

less than 1 mil (25.4 micrometer) preferably 0.6 mil to 0.75 mil (15-19 micrometers). 

[0006] US 4,938,752 discloses absorbent articles comprising films of copolyether esters which have reduced water 

Sf 8 ^m!p™T« 7h P ° Ur Pe T a , bility ° f 500 9/m2 " 24h (3S m6aSUred iP 3 S P ecified described test ) and a th ^knes S 
of 5-35 micrometers. There is no disclosure of a supportive substrate. 

[0007] US 4,493,870 discloses a flexible layered waterproof product comprising a textile material covered with a 
m^ro°Leters PO ' yethereSter haV ' n9 ^ ° f * ' e8St 9 ' m2a24h (AS ™ E96 " 66) having a ,hickness of 5 to 35 
[0008] GB 2024100 discloses a flexible layered water resistant article comprising a microporous hydrophobic outer 
layer which is moisture vapour permeable but resist liquids and a hydrophilic inner layer of polyetherpolyurethane 
having a MVTR of above 1000 g/m 2 a-24h. 

[0009] As shown in the above cited prior art documents, a preferred use of known thermoplastic hydrophilic 
poymenc compositions (monolithic compositions") for making moisture vapour permeable, liquid impermeable layers is 
ft LTon 3 Th Z 10 '; ! V3P0Ur Permeab ' e ' ' iqUid im P ermeable com P°site structures wherein one or more layers of 
fihmUL i h hydr0ph " IC po,vmeric imposition are connected to one or more different substrates, for example a 

fibrous layer such as a nonwoven fabric. 

En 1 COnne ? on between the differe nt layers can be achieved with any known bonding means, for example by 

howLe^n nt nrlT' l? V - ""T ° f hMt preSSUre - SUCh 35 for example bv heat bondin 9- These known methods are 

STShE^SS m may n0t , be deSirab ' e in t6rmS ° f C0St ' ease of manufacture, and of overall breatLi.ity of 
he , resulting structure Means involving heat and pressure on the other hand can be detrimental for the integrity of the 
a !! f °™ ed from the thermoplastic hydrophilic polymeric composition, possibly modifying its moisture vapour 

ape^urShthe^yeT 6 " inf ' UenCing the liquid im Permeability, e.g. by forming discontinuities or even 

Cl! 1l hT ° irectbondin9 of moistu re vapour permeable, liquid impermeable layers formed from the thermoplastic 
hydrophilic polymenc compositions as described above to a suitable substrate, e.g. a nonwoven layer in order to form an 
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ea composite layered structure, is therefore preferred. It is typically achieved by making use of the intrinsic 
SiS^SSSpSSc polymeric composition when in molten or semi-molten or plastic state, for example by 
^^Bimm^t^tl^p^h^o^ polymeric composition direct 

oaC tha ? by coating the substrate with a layer of the thermoplastic hydrophilic polymeric compositio typ «>lly 
i a low viscosity molten state. Suitable methods, particularly for hot melt coating, are for example re erred I to n 
oaten appl Sons WO 99/64077 or WO 99/64505, where thermoplastic hydrophilic polymeric compositions fo moistu e 
Spour permeable liquid impermeable structures are disciosed, which have a low viscosity and are particularly su.tabie 

moS melt Towelerh?drrphi,ic polymers comprised in thermoplastic hydrophilic polymeric compositions ("monolithic 
omDositions")Tmaking moisture vapour permeable, liquid impermeable structures, typically have a polar character and 
o Tot avea good adhesion, when'in plastic, semi-molten, and even when in completely 

substrates especially non polar substrates such as for example most nonwovens made of synthetic non pola 
are referred in the manufacture of moisture vapour permeable, liquid impermeable composite 

to ^Z^S onto a^iteliatB. such as a fibrous nonwoven substrate, e.g. in the manufacture of composite structures 
b e fo matS and bonding of a film or layer of the thermoplastic hydrophilic ^ZnllZ^ZZ^ 
slbstrate as described above. Tackifying resins can also be added to impart permanent adhesiveness to a thermoplastic 

Dolvmeric composition in the stable state at room temperature. 

?0014] A problem with the addition of known tackifying resins to thermoplastic hydrophilic po lymenc compo^ons 
o m isture va'pour permeable, liquid impermeable structures, is that while »» "dd^-j^ ^ 
desired degree of adhesiveness or tackiness to the composition, e.g. ,n the molten, semi-mol en or plast c st ate^s 
?so detrimental to the breathability of the layer or film formed from the compos, ion se i^ 

of known tackifying resins to the thermoplastic hydrophilic polymeric composition dramatc h a ^^ Capab '" ty 
of the "monolithic" layer or film formed from that composition of transmitting moisture vapour through its thickness. 
?0 151 It is herefore an object of the present invention to provide thermoplastic hydrophihc polyme^ 
omp sitions for moisture vapour permeable, liquid impermeable structures whi ch have he 

SnS"^^ 

while at the same time said thermoplastic hydrophilic polymeric compositions also have better characteristics 

r 0 °oS reVaP I^Tbtrsurprisingiy discovered that this can be achieved by selecting, for said thermoplastk: 
hydro hilic polymeric LmpoSon a 'tackifying resin or a blend of tackifying resins having a preferred h.gh polar 
character. The polar character is measured by means of a suitable polanty parameter. aramPtpr , w h ich are 

0017] A suitable polarity parameter for a given substance can be selected among a num er of ™ 
weU known in the scientific literature, and are measurable according to ^-J^S^ t^cSS 

character of the tackifying resins according to the present invention. 
Summary of the Invention 

[0018] The present invention relates to a thermoplastic hydrophilic polymeric composition for making a moisture 
vapour permeable, liquid impervious structure. The composition compnses: 



mixtures thereof, and either 
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L~T m ? T°T° 'f^^" 9 reSi " having an 8< > ui »brium contact angle with water not greater than 86 

T 84 de9reeS ' m ° re Preferab,y n0t 9reater than 82 degrees - as ™asu*d a co ding 
to the Equilibnum Contact Angle Measuring Test described herein, or alternatively 

imiri?pf«nJr?S5 l! ydr0Ph i! iC f^" 9 r6SinS ' Wherei ° the blend of com P atib,e hydrophilic tackifying resins 
cTato than B fi 1° by W f' 9h ,° f 3 t3Ckify,n9 reSi " 0r resins having an equllbrtum contac? angle witLater no 
greater than 8 6 degrees, p referably not g reater t han 84 d egrees. more p referably not g reater than 8 2 d eqrees as 
measured according to the Equilibrium Contact Angle Measuring Test described herein 82 degrees, as 



Detailed Description of the Invention 



moisture vaoou? TZll r T ent, ° n ' thermo P lastic P°'y meric hydrophilic composition for making a 
moisture vapour permeable, liquid impervious structure at least comprises a thermoplastic hydrophilic polymer or a 
mixture of thermoplastic hydrophilic polymers, and a suitable compatible hydrophilic tackifying 3 o^Wend of 
Smo e s it i0 ^ mP fh bl H hyd H P H hi ' iC taCkifyin9 r6SinS ' " ° rder t0 P r ° vide iid mermopla^ polymeric hyZhil^ 

[0020] m the following description the terms "adhesiveness" and "tackiness" are considered to be synonymous 

or vL va D0 l^?ri habl H'.. and ': breathabilit ^' are intended herein * correspond to "moisture vapour permeable" 
or "water vapour permeable , and moisture vapour permeability" or "water vapour permeability- referred to "monolithic 

',' m0nOlith i C 'T"" fNmS " 35 d6fined " the BaCk9r ° Un d 0f the InventtoaCSL vaS?S 
■water vapour 1 are also considered to be equivalent. 

■nS . SUi !f 6 thermoplastic hydrophilic polymers comprised in the composition according to the present invention 
include polyurethanes, poly-ether-amides block copolymers, polyethylene-acrylic acid and polyethylene methacrvlic add 

oxide , and its copo,ymers ' e,hylene acrylic esters - d eth y |ene ^S^sTS^S 

oo Iv ethef P S C h T r erS ' P °' yamideS ' P ° lyeSterS co P 0| y esterSl Popster block copolymers sulfonated polyester 
^S^TJ^^TT' P0y - ether - esfer - amide bl °ck copolymers, polyacrylates, polyacrylic acids and 
2 h P°lyethylene- V ,nyl acetate with a vinyl acetate content of more than 28% by weight, polyvinyl 

tnnlZ h ***** ethers and their copolymer, P oly-2-ethyl-oxazoline and derivatives polS 

no vnllni r h ltS H COp ° lymers ' thermoplastic cellulose derivatives, poly-caprolactone and copolymers, poly gfycolide 
polyglycohc acd and copolymers, polylactic acid and copolymers, polyureas, and mixtures thereof 
Snw* , PartlC D Ula / ly P refe ™ d th ermoplastic hydrophilic polymers are thermoplastic poly-ether-amide block 
copoymers (e.g. PebaxxM), thermoplastic poly-ether-ester-amide block copolymers, thermoplastic polyester block 
thereoT 6 ' 8 thermoplastic polyurethanes, typically non reactive polyurethanes (e.g. EstaneTM), or mixtures 

SI* * ^ hydr ° philic tackifying resin com P rised in the thermoplastic hydrophilic polymeric compositions according 

T h3Ve 3 hi9h PO ' ar CharaCter ' Wherein said P° lar character is measured and expressed by 
means of a suitable polarity parameter. p uy 

Sh When , altemati ^ e, y a blend of hydrophilic tackifying resins is comprised in the thermoplastic hydrophilic 
S Snn ^ P / eSe . nt inVenti ° n ' S3id b ' end mUSt COmprise at least 50% ^ wej 9 ht ° f a tackifying Lin 

polar character P ^ ^ hydr ° PhNiC t3Ckifying resin of the blend h as said high 

[0026] A suitable polarity parameter can be selected among parameters known in literature which are useful to give 
LSv in" , P ?f 3C,er ° f 3 SUbStanC6 ' f ° r eXample in terms of its hydrophilicity or of its solubility 
TJ^T e \ me T red by , meanS ° f SUit3ble t6St me,h0ds - For exam P |e ' known P° lari ty Parameters suitable o 
equi bnum or SL m iTZ °< »^ SlanCe in theC0(ltext ° f the P™t invention comprise' the water a bsorption at 
nSlT' the M H J ldebrand u solubl,lt y Parameter, or the contact angle with water, or the dual contact angle which 

chemist * and are measurable according ,0 known methods which « be found in 

[0027] It has been discovered that a particularly suitable polarity parameter for measuring the polar character of 
Lkifll 7 '" 9 reS ' n ? 9 t0 the PrSSent inV6nti0n iS the equilibrium contact an 9 |e with water of the hydrophilic 
Sl? m tTT a l COrd ' ng f ° EqUiNbriUm C ° ntaCt Ang,e Measuring Test method describe d herein The 
If k u W3ter aC,Ua " y 9iV6S a measure of the hydrophilicity of a substance in terms of the 

interaction between that substance and a drop of water at a common interface. 

Smn ♦ A f h C ° rdin9 Pr8Sent inVenti ° n ' the hydrophilic tackifying resin has the required high polar character 

2' u 1° ^ P t reS ? h nt ' n o V ! n ' IOn if il has an equilibrium contact angle with water not greater than 86 degrees, 
preferably not greater than 84 degrees, more preferably not greater than 82 degrees, as measured according to the 
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Equilibrium Contact Angle Measuring Test described herein. thermoDlastic 
[0029] Alternatively, if a blend of compatible hydrophilic tackifying resins .s compnsed the the ^°f a f ^ 

nioh polar character expressed in terms of its preferred equilibrium contact angle with water as explained above. 

Si] S compatible hydrophilic tackifying resins, or blends of hydrophilic tackifying resins havin « *» 

Tackifying resins produced by Hercules Inc. and available under the codes Res A-2690, Res A-2691 , Res A 2682. Res A 

r;=r s : r ^ ~ - n ,r r-w; sr^^^Tsrsi 

««, W n 9 resin liouid a. room ^ . is herein mean, , MJW, M-Jj*^ 
often n. poin beta. 26-C. wherein said softening point is evaluated according to the R.ng and Ball M ,hoc AS™ E 28 

a fackifying resin whioh is solid at room temperature is a ream having . softt W« ab »» e 25 C ' 
temperature of 25X has been oonsidered in this context to oon»entionally correspond to the room temperature 
oS The thermoplastic hydrophilic polymers or mixture of thermoplastic hydrophilic polymers ss mentioned abo.e 

identified as that corresponding to the DSC peak, or corresponding to the highest DSC peak in case 
polymers showing more than one peak, and at a frequency of 1 rad/sec. ..„«,„ thormnni^tir 

En The thermoplastic hydrophilic polymeric compositions of the present invention, comprising the therrnoplastoc 
hydrophilic polyme^) and ihe compatible hydrophilic tackifying resin(s), can therefore still be highly v.scous ,n the 

S^SS^ of the present ^^^^^^S^ 
polymeric composition in the molten state at the process conditions. 

[0038] Viscosity of the t hermoplastic h ydrophilic p o.ymeric convo^oUtop^w^ can therefor^ e be 

r^r^rmSn^ 
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SSSSes™T SB 3 SUitab ' e P ' aStiCiSer ° f b ' end ° f P ' aStiCiSerS SUCh th3t lh6y P referabl V h ave the following 
[0040] 50 poise < n * < 4000 poise, preferably 100 poise < n * < 2000 poise, more preferably 100 poise < r,* < 1000 
poise, at a frequency of 1 rad/s at a temperature of 210°C or less and n * < 2000 pose, preferably n * < 1000 poise more 
preferably n * < 500 poise, at a frequency of 1000 rad/s at a process temperature (T) of 21 OX or less wherein „• 
represents the complex viscosity of the thermoplastic polymeric hydrophilic composition. Preferably the temperature T is 
200 C or less and more preferably 180°C or less and most preferably from 200°C to 50°C. 

[0041] According to this preferred embodiment of the present invention the thermoplastic hydrophilic polymeric 
compositors having the complex viscosity described above allow for a film or layer to be coated onto a substrate using 
typical coating conditions and apparatuses known in the art for the c oating o f I ow viscosities hot melt compositions i n 
nJwH ^h" 19 3 ,T lf ! d J hic u kness onto a substrate, while also keeping the advantageous characteristics of the 
preferred thermoplastic hydrophilic polymers in providing hydrophilic continuous moisture vapour permeable liquid 
impermeable layers or films. 

layer? Therm0 P lastic hydrophilic polymeric compositions having such viscosities can also provide very thin films or 

[0043] Suitable compatible plasticisers comprised in the thermoplastic hydrophilic polymeric composition according 
to this preferred embodiment of the present invention include citric acid esters, tartaric acid esters glycerol and its 
esters, sucrose esters, adipates, sebacates, sorbitol, epoxidized vegetal oils, polymerised vegetal oils, polyols 
phthalates, liquid polyesters, glycolates, p-toluene sulfonamide and derivatives, glycols and polyglycols and their 
denvat.ves, sorbitan esters, phosphates, monocarboxylic fatty acids (Ce-C 22 ) and their derivatives, and mixtures thereof. 
[0044] According to a particularly preferred embodiment of the present invention particularly preferred 

plasfcsers are hydrophilic plasticisers such as acids, esters, amides, alcohols, polyalcohols, or mixtures thereof as 
disclosed ,n our application WO 99/64505. Said particularly preferred hydrophilic plasticisers have a particularly high 
polar character and provide the further advantage that they do not impair, and possibly can even enhance, the moisture 
vapour permeability of the resulting layer or film formed from the preferred thermoplastic hydrophilic polymeric 
composition of the present invention comprising said plasticiser or blend of plasticisers, when compared to a 
corresponding film or layer formed from a thermoplastic hydrophilic polymeric composition comprising the same 
components, but without the plasticiser or plasticisers. 

[0045] The particularly preferred hydrophilic plasticiser or blend of hydrophilic plasticisers can of course also 
adjust the viscosity of the thermoplastic composition according to a preferred embodiment of the present invention to 
he preferred values in order to make it processable by coating said thermoplastic composition onto a substrate in a 
layer or film having a desired thickness. 

[0046] Suitable preferred hydrophilic plasticisers according to this preferred embodiment of the present invention 
compnse acids, esters, amides, alcohols, polyalcohols, or mixtures thereof, wherein particularly preferred hydrophilic 
plasticisers are citric acid esters, tartaric acid esters, glycerol and its esters, sorbitol, glycolates, and mixtures thereof. 
[0047] A suitable polarity parameter, such as one of those described above, can also be used in order to select the 
other components of the thermoplastic polymeric hydrophilic compositions of the present invention. Particularly 
preferred thermoplastic hydrophilic polymers and, optionally, preferred compatible hydrophilic plasticisers can be 
selected for the thermoplastic polymeric hydrophilic compositions of the present invention by means of a suitable 
polarity parameter according to the same principles already explained with reference to the compatible hydrophilic 
tackifying resins. A same polarity parameter can be used to select different components of the thermoplastic hydrophilic 
polymeric compositions of the present invention, or alternatively different polarity parameters for different components 
as can be determined by the man skilled in the art. 

[0048] Preferably the thermoplastic polymeric hydrophilic composition of the present invention comprises from 10% 
to 99 /„ preferably from 20% to 70%, more preferably from 30% to 50%, by weight of the thermoplastic polymeric 
hydrophilic composition, of the thermoplastic hydrophilic polymer or mixture of thermoplastic hydrophilic polymers and 
from 1 /o to 90 A>, preferably from 10% to 70%. more preferably from 20% to 50%. by weight of the thermoplastic hydrophilic 
composition, of the suitable compatible hydrophilic tackifying resin or blend of hydrophilic tackifying resins. 
[0049] More preferably the thermoplastic polymeric hydrophilic composition of the present invention also comprises 
from 0% to 95%, preferably from 10% to 70%, more preferably from 20% to 50% by weight of the thermoplastic polymeric 
hydrophilic composition, of a suitable compatible plasticiser or blend of suitable compatible plasticisers. 
[0050] The thermoplastic hydrophilic polymeric compositions of the present invention may in addition comprise 
additional optional components to further improve the processibility of the compositions and also the mechanical 
characteristics aswellas other characteristics as resistance to ageing by light a nd oxygen, visual a ppearance etc of 
the films or layers formed from such thermoplastic hydrophilic polymeric compositions. 

[0051] A thermoplastic hydrophilic polymeric composition according to the present invention can be manufactured 
with any known process that will typically comprise the steps of providing at least the thermoplastic hydrophilic 
polymer or mixture of polymers and the suitable compatible hydrophilic tackifying resin or blend of compatible 
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hydrophilic tacklfymg resins, and option,,, any 

the thermoplastic hydrophilic polymenc compo n ^^^J^ th P e the Ulastic compositions of 
hydrophilic polymenc composition onto a substrate. the turns or ay a/m 2 a . 24 h, more p referably of 

the present invention preferably have a ^^^^^^^^ 1000 9^-24h, with 
at least 500 g/m^h. even more preferab y * * me asured according to the 

a thickness of said layer or film of at least 4U urn, saw k described above have the above 

structure comprising a nonwoven fibrous substrate. thermoDlastic hydrophilic polymeric 



the structure 



5=. r^^&SJSlSs 

achieved for the composition at the process conditions as ajla»ned ^-T^^,, £ formed in order to make 
simply a formation substrate, onto which the thermoplastic hydr ophlhc polymenc gs such _ in a 

a film or .ayer of the desired thickness which is subsequently separated fronv ^ structure can be 
preferred embodiment of the present invention a moisture vapou permeab e^ w ater mipemous c P whjch ^ 

L^dwhichcomprisesthethermoplast^ The d 

thermoplastic composition is laid, wherein the subs ra e ,s a too p ef ^ v J on of P the prese nt invention by 

r.^—srSa?^ 

Saphg a' high breathabilit, o, the film o, layer, and hence preferably of the whole layered more 
[OOsV 9 Th,e in .urn provides a beffer ^nty », ^^Z^ESTSUH^ 
resistant to e.g. domination in use. also with ^^™ 3 T£m«Z*Lk of the resulting oomposite 
wherein said improved adh,s,»e property of £<»Z*°Z^J£ ™ °™ „,„ — .apour transmission capability 
structure are combined with a very limited, or no. denmenBI effort * « °" ™ present invention, for example if 
of the leyer formed from the thermoplastic ^^tK Sm Son »t impnsing .he hydrophilic taekifying 
compared to a layer of the same thickness ormed from ^'^X^nlculany P pr efer,ed hydrophilic taekifying 

res^cTo^ 

urs r? 1 assrsss!.^ - - - - — 
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mouidinn ZT; bU ' not h limited fo: di P ™"'<«ng. blow moulding, injection moulding, compression 
moulding, thermoforming. vacuum thermoforming, extrusion moulding, rotational moulding, slush moulding etc 
nventL *Z Z kn ° wn ™thods for processing the thermoplastic hydrophilic polymeric compositions of' the present 
invention also include: film and sheet casting; blown film techniques; an additional tentering process steo an 
addiUona. ca.endenng step; an additional quenching step; an additional heat treatment step; etc' iTe nature o'f' the 
specific production conditions or type or order of process steps will vary depending on the chosen making techn que 
environmental condition, material format, etc. For example, a process step may need to be induded to remove fii 

Sm^cV u em u'sion-based format of the raw material form of the thermoplastic hydrophilic polymeric 

S5SS^iSJ£. h " ! if a hof melt format of ,he raw material f °- °< L *~ ~ 

ELi a ,tir A h!lohf 6et , ^ ^ Pr ° dUCed With ^ ° r m ° re layers where at least one of the ^™ emprises the 
thermoplastic hydrophjc polymenc composition of this invention. This can be accomplished by a variety of known means 
including but not limited to: co-extrusion, extrusion coating, etc. ' 
E nla , W h hi |f be at times P refera °le tha't the entire structure or article be comprised solely of the 

thermoplastic hydrophilic polymeric composition of the present invention, the structure or the article can be a 
composite .with one o r more other materials. The conpo8lte.fore»mple. canim^lvetwoormowcwn^SoMh; 

hvZnm T P S C hydr0PhHiC P °' ymeriC C ° mp0Siti0n 0f the P resent invention °r Afferent spe^c the2p las ic 
hydrophilic polymenc compositions of the present invention. lermopiasiic 

Ssitinn^™^^^ 6 T^ 8116 inV °' Ve 31 ' eaSt ° ne component of ^e thermoplastic hydrophilic polymeric 
Srous £21 nonZ ° f m ° re ° ther matenalS - Such materials include - but are ncS limited to: fibres. 

^™n?2^^^Z: , W ° VenS ' PaPer !' meta ' f0ilS ' micr0 -P° rous or P° raus membranes, films such as polymeric films 
Lvnfnn h 1 ? 35 com P ressed 9VP sum sn eets, perforated or apertured films and papers, macroscopically 

expanded films, cloth, substantially rigid fibre-based materials such as lumber, etc. macroscop.caiiy 
[0064] Said other components may be non-absorbent, absorbent, liquid-containing etc 

!l 0 mL, h 1 "^ ; herm0P '?f C nydro P nilic P°'y meric compositions of the present invention can also be manufactured as a 
foam, including closed cell foams, with known means, for example to form cellular foam structures 

™ r A , n ?? er - USefU ' t6ChniqUe iS the pr0C6SS 0f sprav coatin 9' The thermoplastic hydrophilic polymeric 
sIcTn r,ow e r!; S / n T tl0n l6ndS itS6lf t0 3 heat6d Sprayin9 ,eChnique Whereas u P° n heatin 9 "he viscou s 
coa ina can ocT^IlT T7 ^ ™ SUCh therm °P' asti c hydrophilic polymeric 'composition spray 

XLrZ jTn { , < d P rtS) Separat6d fr0m each other Alternately, the spray coating method can employ 

different starting raw matenal formats of the polymer composition such as a solvent-based approach or an emulsion 

inventor, J?*J1TT ^ C ° mPriSin9 ^ thermo P lastic hydrophilic Polymeric composition of the present 
SI bv itJ P h fh t ! h SPf ! h y COa, ' n9 aPPr ° aCh ' the ° ther material may P rovide sufficient *™ dimensional 
frtTdeKrlS VVl *«* 35 the m0U ' d ' afier which i( is sufficientl V coated the composite 

article is complete, avoiding the before-mentioned separation of article from mould 

Jn n T embodiment ° f the P resent invention a moisture vapour permeable, liquid impervious composite layered 
comnnSin J"™** contribution ° f the layer formed from the thermoplastic hydrophilic polymeric 

^ncJabr^ t0 , the ° Vera " performance ° f ^ composite material can "only reside n the 

provision of a breathable liquid barrier and hence could be advantageously provided as thinly as possible The remaining 

a7so a Ta a Tu; P Xe'. Criteri0n " *™ * ** prowkted SMe ' ™ therefore P-fe"bTy acts 

[0069] The substrate, or support layer may be any useful layer which is preferably also moisture vapour permeable 
preferably having a moisture vapour permeability of at least 100 g/m 2 a-24h, more preferably at least 300 g/m 2 a-24h and 
most preferably at least 500 g/m 2 a-24h. 

E°L n Suitable |i substrate i s for use herein as support layers include two dimensional, planar micro and macro-porous 
Mention ?h° SC ° P ? y ^"J? fllm,: ^ * PM ^ n0nw0ven and woven lav ^- According to the present 
b o ^ JlLinn h UreSm S T d , ' ayermay be ofanv configuration, but are preferably s pherical or oblong and may also 
be of varying dimensions. The apertures preferably are evenly distributed across the entire surface of the laver 
however layers having only certain regions of the surface having apertures are also envisioned V 
2 h ,„ m SU ' tab ' e ^° dimensi ° na < Porous planar layers may be made of any material known in the art. but are 
preferably manufactured from commonly available polymeric materials. Suitable materials are for example Goretex™ or 
, rv^o?^ kn ° Wn 3rt f0F th6ir apP ' iCati0n in S0 - ca,led breatha hle clothing. Other suitable 

XB 0 W tn e „, r h ?H°^ 0fM Tt SOta Minin 9 and M a n^cturing Company.St. Paul, M innesota, GsAand Exxaire 
Se re halnTdl In y r ^ r" ? h6m,Cal C ° mpany - AS US6d herein the term dimensional planar layer refers to 
ZZlTl 9 1 P ? ! SS L h3n 1 mm ' Preferab ' y l6SS than 0 5 mm ' wherein the a P ertures hav « a " average uniform 
diameter along their length and which do not protrude out of the plane of the layer. The apertured materials for useT 
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,he present invention may be produced using any of the methods known in the art such as described in EPO 293 482 and 
^"S"*- "*« *» " S8 herei " indUde W ° Ven n0 " V "° Ven laVSre ' "" S ' P,e ' e,a '" , hyimPMb<C 
according to the present invention having a higher viscosity at the process cond,t,ons. 

[0077] A possible method for forming a composite laminate by coating the thermo P last,c composition onto a substrate 
actinq as a support layer is described in PCT application WO 96/25902. armMhlo linuid 

ISoaiT Other articles comprising the thermoplastic hydrophilic polymeric 

internally placed inside the vaginal cavity; face coverings such as face masks • ^detwear. protective 
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jobs, mechanical assembly and repair, emergency public services, the military, athletic endeavours, cleaning positions, 

[0082] Another example category of use involves packaging such as with food products such as fresh produce and 
baked goods (bread, rolls, cakes) as non-limiting examples. 

[0083] A further example category of use involves agriculture and horticulture such as, as non-limiting examples, 
an individual article (container, three dimensional "bag") which is placed to partially or totally enclose an individual 
5 or specific group of plants. 

[0084] An even further e xample category of use involves p rotective furniture coverings such as protective covers 
for upholstered chairs and sofas, etc., or also protective waterproof but breathable materials for roofing, tents, etc. 
[0085] Articles comprising the thermoplastic hydrophilic polymeric compositions of the present invention can be 
generally flexible or rigid. 

10 [0086] All such articles can also be typically disposable. Preferably the moisture vapour permeable, liquid 
impervious structures, e.g. layers and composites, formed from the thermoplastic compositions of the present invention 
have an overall moisture vapour transfer rate of at least 300 g/m 2 a-24h, and preferably at least 500 g/m 2 a-24h. 
[0087] A moisture vapour permeable, liquid impervious composite structure formed by forming the thermoplastic 

is polymeric hydrophilic composition of the present invention onto a suitable substrate finds particular utility as the 
backsheet for disposable absorbent articles, especially sanitary napkins and panty liners, but also diapers, 
incontinence products and breast pads. Such articles will typically comprise components known to the skilled person such 
as a liquid pervious topsheet, an absorbent core and a backsheet and may optionally also comprise other components 
such as fastening means, wings, and the like. 

[0088] The preferred hydrophilic tackifying resins according to the present invention can also be added to 
thermoplastic polymers which a re not i ntrinsically moisture vapour permeable, s uch as polyolefins, e .g. polyethylene o r 
polypropylene, or styrenic block copolymers, which are all substantially both moisture vapour and liquid impervious, non- 
hydrophilic polymers, in order to provide the final thermoplastic composition with a certain degree of moisture vapour 
permeability. 

25 Example 1 



[0089] The water vapour transmission rate (WVTR) of a sample according to the present invention and of two 
comparative samples were measured with the modified ASTM E-96 "Upright Cup" method, and shown in Table la below. 
[0090] The samples were all obtained by known means by compounding three different thermoplastic polymeric 
30 compositions according to Table I below and by melt extruding each of them in a continuous film having a thickness of 40 
urn. 

[0091] Raw materials used in the compositions were a polyether-amide block copolymer available from Atofina 
(France) and commercialised under the trade name Pebax 2533 as the thermoplastic hydrophilic polymer; Triethyl Citrate 
available from A Idrich C o. a s t he compatible p lasticiser; a tackifying resin available from Hercules I nc. and sold under 

35 the tradename Foral 85-E; a tackifying resin according to the present invention produced by Hercules Inc. and available 
under the code Res A-2691 ; Irganox 1010 available from Ciba-Geigy as an anti-oxidant agent. 
[0092] Components and percentages of the compositions used for the three samples are shown in Table I below. 
[0093] The equilibrium contact angle with water, measured according to the Equilibrium Contact Angle Measuring Test 
method described herein, is 88.3 degrees for the prior art resin Foral 85-E, and of 81 degrees for the resin Res A-2691 

40 according to the present invention. 



Table I - 



all percentages are in weight 


percent of the thermoplastic composition. 


Sample 


1 


2 


3 


Pebax 2533 


34.8% 


34.8% 


49.8% 


Triethyl Citrate 


34.8% 


34.8% 


49.8% 


Foral 85-E 




30% 




Res A-2691 


30% 






Irganox 1010 


0.4% 


0.4% 


0.4% 



55 
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Table la 





WVTR (g/m 2 a-24h) 


Sample 1 


1357 


Sample 2 


192 


Sample 3 


2050 



(Sample 3). 



The single components and their availability have been already referred to >n Example 1 above. 



n .i por.ontpqps »rn in weiaht percent of the thermoplastic composition. 


Sample 


4 


5 


6 


Pebax 2533 


99.6% 


69.8% 


69.8% 


Foral 85-E 






29.8% 


Res A-2691 




29.8% 




Irganox 1010 


0.4% 


0.4% 


0.4% 


WVTR (g/m 2 a-24h) 


987 


531 


351 



35% of the WVTR of the film made of the pure polymer. 



Exam ple 3 
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[0101] A moisture vapour permeable, liquid impervious composite layered structure according to the present 
invention is described as Example 3. 

[0102] A polyether-amide block copolymer available from Atofina (France) and commercialised under the trade name 
Pebax 2533 SN is compounded with Tri Butyl Citrate (plasticiser) available from Aldrich Co., a blend of two hydrophilic 
tackifying resins available from Herculeslnc. under the codes Res A-2691 and Res A-2690, and Irganox 1010 (anti oxidant 
agent) available from Ciba-Geigy. 

[0103] The final formulation in percent by weight has the following composition: 



44% 


Pebax 2533 SN 


25% 


Tri Butyl Citrate 


15% 


Res A-2691 


15% 


Res A-2690 


1% 


Irganox 1010 



[0104] The thermoplastic composition is directly coated onto a fibrous substrate in a continuous film having a 
basis weight of 20 g/m 2 a by a hot melt coating process. The fibrous substrate is an SMS (Spunbonded-Meltblown- 
Spunbonded structure) hydrophobic 100% polypropylene nonwoven with a basis weight of 25 g/m 2 a (support layer), 
available form Corovin - BBA Nonwovens Group (Germany) under the trade name MD3000. The composite, moisture 
vapour permeable, liquid impermeable layered structure has an overall thickness of 230 urn and a WVTR of 846 
g/m 2 a-24h. 

Test methods 

[0105] According to the present invention the complex viscosity n * is measured using a Rheometer RDA-II available 
from Rheometrics Co. Moisture vapour permeability is measured as Water Vapour Transmission Rate (WVTR) at 25°C and 
55% relative humidity according to the modified ASTM E-96 "Upright Cup" method. The only modification to the standard 
ASTM E-96 "Upright Cup" method consists in a change in the height of the air gap between the sample and the water 
surface in the cup, which height is 3 mm ± 0.5 mm, instead of 19 mm ± 2.5 mm, as specified in the standard test method. 

Equilibrium Contact Anole Measuring Test 

[0106] The test method, which will be described hereinafter, is intended to measure the equilibrium contact angle 
with water of a tackifying resin intended to be comprised in a thermoplastic hydrophilic polymeric composition according 
to the present invention. As it is known in the art, the contact angle is a measure of the phenomenon of wetting or non- 
wetting of a solid by a liquid. The equilibrium contact angle is measured on a drop of liquid resting in equilibrium on 
the surface of a substance, wherein the surface is horizontal. The angle between the baseline of the drop and the 
tangent at the drop boundary is measured. 

Apparatus 

[0107] Climatically controlled laboratory maintained at 25°C and 55% relative humidity. 

[0108] Drop Shape Analysis System DSA 10 equipped with the Video Measuring System DSA 1 and DSA-Software 
Version 1 .5 For Windows '95 NT. 

[0109] Dosing unit G1023 with G1060 1 ml syringe and G1061 needle (having a length of 30 mm and a diameter of 0.5 
mm). 

[0110] Microscope glass slides 10 mm x 30 mm. 
[0111] Conditioning oven. 

[0112] The system DSA 10 and the accessories DSA 1 with DSA-Software, G1023, G1060, G1061 are sold by KrOss 
GmbH, D 22453 Hamburg. 

[0113] Preparation of the samples and contact angle measurements as described below are conducted in the 
climatically controlled laboratory. 

Sample preparation 
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[0114] The preparation of the samples of the resins for the measurement of the equilibrium contact angle with water 
comprises the following steps: 

1 oreoare a 10% by weight solution of the resin in a suitable organic solvent. The high dilution provides a 
solution with a very low viscosity. A suitable solvent must be selected which dissolves the tackifying resins to be 
used in the context of the present invention, and which also promptly evaporates. A suitable solven must therefore 
have a boiling point at atmospheric pressure not greater than 100°C, preferably not greater than 80 C. 
Tetrahydrofuran has been selected as a particularly suitable solvent according to the present test method; 

2. completely dip a clean microscope g lass slide (previously thoroughly cleaned with methanol and dried) into the 
solution; 

3. remove the glass slide slowly from the solution and keep it vertical for about 10 seconds to obtain , « , uniform 
coating on both surfaces; the solvent almost immediately evaporates and leaves onto the g a * s surf ^ 
continuous layer of the resin having a uniform thickness and a smooth surface; samples which do not possess these 
features at a visual examination must be discarded; 

4. let the sample dry at air for about ten minutes without touching the surfaces; 

5. place the sample in the conditioning oven for at least 12 h at a temperature of 40°C and 85% relative humidity; 

6. remove the sample from the conditioning oven and leave it cool in the climatic laboratory for about 20 minutes, 
until it reaches the room temperature of 25°C; 

7 measure the equilibrium contact angle; it is not relevant on which side of the glass slide the contact angle 
measurement is actually performed, provided onto the selected side of the slide the resin coating is uniform and 
with a smooth surface, as explained under step (3). 



Contact an gle measurement 

[0115] Contact angle measurements are performed with the Drop Shape Analysis System DSA10 equipped with the 
Video Measuring System DSA 1 with the DSA-Software, and the Dosing Unit G1023 with G1060 syringe and G1061 
needle. 

roi16l Liquid is distilled water used for HPLC (High Performance Liquid Chromatography). 

[0117] Measurements of equilibrium contact angle are conducted according to the standard usage instructions 
provided with the DSA10 system comprising the respective accessories listed above. 

[0118] The measurements are performed at air and at room conditions, i.e. at 25°C and 55% relative hu.mid.ty. The 
samples are positioned following the usage instructions onto the sample stage of the DSA 1 0 system. 
[0119] The surface of the sample to be measured shall be horizontal. 

[0120] A drop of water is positioned on the surface of the sample by means of the syringe G 1060 with the G1061 
needle The drop volume has to be duly controlled by means of the micrometer dosing screw of the syringe such that the 
drop diameter ranges between 1+2 mm. Within this range the contact angle is independent of the drop size 
[0121] The measurements of the equilibrium contact angle are conducted automatically by the Drop Shape > Analysis 
System DSA 10 with the Video Measuring System DSA 1 and the DSA-Software. The Video Measuring ys* n JBGonta a 
movie sequence of the drop positioned onto the sample surface, and the measurement .. actually performed on the first 
frame in which the drop stands still on the surface of the sample in order to have the equilibrium contact angle. 
[0122] For each sample, from five to seven different measurements are performed on different points of the surface^ 
The highest and the lowest values obtained are discarded, and the remaining values are averaged, to ensure a 
representative equilibrium contact angle value to be determined for each sample under investigation. 
[0123] The very thin layer of resin formed onto the glass slide according to the described sample Preparation 
procedure, provides for a n effective and reliable measurement of the equilibrium contact angle with w ater no t o nly for 
E which are solid at room temperature, but also for resins which are liquid at room temperature «ta«nMM 
and "liquid" at room temperature are to be intended according to the definition previously given in the descnption^ In 
the latter case in fact the glass slide provides the ven, thin resin layer of the sample with an effective uppor and 
avoids any detrimental effect which might be caused by the higher density of the water with respect t *e res.^ In 
other words, the combined effect of the very thin resin layer supported by the glass substrate, and of the very short 
time (few seconds) needed for the automatic measuring of the equilibrium contact angle after the drop has oeen 
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ZTT ° n V h L Sa 7 le f UrfaCe ' pr6VentS any possib,e deformation of the horizontal and flat resin surface itself 
under the weight of the drop of water, and therefore provides for a correct equilibrium contact angle rr 



e measurement. 



1 • A thermoplastic hydrophilic polymeric composition comprising: 

a thermoplastic hydrophilic polymer or a mixture of thermoplastic hydrophilic polymers said thermoplastic 
hydroph.Hc polymer, or alternatively each of said thermoplastic hydrophilic polymera ^oHaid mixture seKd 
oowZ^ZTT" tit*™*™* Poly-ther-amides block copolymer! po^^.^ 
et Sfrn^ ^ » 3Cld "f 0 *" 8 ™- P ° lyethy,ene ° xide and 'ts copolymers, ethylene acrylic esters and 
SSr hSS ^ ? copolymers, poly lactide and copolymers, polyamides, polyesters and copolyesters 
polyester block copoymers. sulfonated polyesters, poly-ether-ester block copolymers, poly-ether-es J-amide 
block copolymers, polyacrylates, polyacrylic acids and derivatives, ionomers, polyethylene-vinyl acetate wl a 
vinyl acetate content of more than 28% by weight, polyvinyl alcohol and its copolymers pXnyl ethe^ an d 
the e Ln? P » ymerS ', p0| y- 2 -. eth y | -° xazo,ine and derivatives, polyvinyl pyrrolido'ne and' T^opo ymers 
thermoplastic cellulose denvatives. poly-caprolactone and copolymers, poly glycolide, polyglycolic acid and 
copolymers, polylactic acid and copolymers, polyureas, or mixtures thereof, and either P °' yglyC0,,C 3Cld and 

a compatible hydrophilic tackifying resin having an equilibrium contact angle with water not greater than 86 
degrees, preferably not greater than 84 degrees, more preferably not greater than 82 deqrees as measured 
aocord.no to the Equilibrium Contact Angle Measuring Test described herein, or Ltematrvely 

a blend of compatible hydrophilic tackifying resins, said blend of compatible hydrophilic tackifvina resins 

STg^t^? wei9ht °\ a r fyins resin or resins having an ^^oo^:^ 

TZT^ w !, 9reeS ' Preferab ' y n0t 9reater than 84 de 9 rees - more Preferably not greater than 82 

degrees, as measured according to the Equilibrium Contact Angle Measuring Test described herein 

2 ' of" l^dTpn a H Sti ^^ yd H 0Ph !! i r P ° ly ^ eriC COmposition accordin 9 t0 clai ™ 1. wherein each hydrophilic tackifying resin 
, I, hyd ™ phlllc tacklf y ,n 9 resins ^s an equilibrium contact angle with water not greater than 86 

to IS ^, Sco n ntc 9 t r A ate , r 'm" 84 d69 x m ° re Preferab ' y n0t 9reafer than 82 degrees ' as m — d acco di g 
to tne equilibrium Contact Angle Measunng Test described herein. 

L^Zr'lT P ° ,ymeriC Composition accordin 9 to any preceding claim, wherein said thermoplastic 

uTcl^TZ ''I T" 6 , ° f L herm °P' astic Powers comprises thermoplastic poly-ether -amide 

X ' ^lZ° P,a fl hydr0Phi ' iC P0 ' ymeriC com P°sition according to any preceding claim, said thermoplastic hydrophilic 
S-^M^h, 6 ^^' SUitab ' e COmpatlb,e P ' aStiCiSer ' ° r a blend of suitable c ° m P atib '* PlaS 
SL I. sSL C T 0 P : tlb H P ' aStiCiSer ' ° f al,ematiVe,y eaCh Plasticiser of said blend ° f suitab,e P compatibfe 
piasticisers is selected from the group consisting of citric acid esters, tartaric acid esters, glycerol and its 

n hi ;t' UCr ° Se H eSt T S ' t adiPateS ' S6baCateS ' Ml epoxidi2ed ve 9 etal oils - Polymerised vegeLH s po yo 
phthalates, liquid polyesters, glycolates, p-toluene sulfonamide and derivatives, glycols and pofyglycols a nd S 
denvat 1V es. sorbitan esters, phosphates, monocarboxylic fatty acids (0,-^) and the' derivatives, a ndSLJheS 

' pllSsT^ C ° mP0Siti0n aCCOrding 10 daim 3 ' wherein said suitabl * compatible 

■ ^ZZZ^s^™^ accordin9 to any precedin9 claim - wherein said the ™ piastic 

from 10% to 99%, preferably from 20% to 70%, more preferably from 30% to 50%, by weight of said thermoplastic 
hydrophilic composite, of said thermoplastic hydrophilic polymer or mixture of thermoplastic hydrophSc Myme£ 

^^1^ f6rably f T 1 ° % !° 7 ° % ' m ° re Preferably fr ° m 20% 10 50% ' by wei 9 ht ° f said thermoplastic 

hX^^^r of said compatib,e hydrophNic tackifyin9 resin - - wend - ~ 
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plasticisers. 



method 



A moisture vapour permeable layer formed from the thermoplastic hydrophilic poiymeric cornpos.on of ^ ^ of claims 

a-asr-sss - ran: ™u« ««a - — «™ «. 

"Upright Cup" method. 

9. A moisture vapour permeable, liquid impervious layered structure comprising the layer of ciaim 8 bonded to a 
substrate, said substrate being moisture vapour permeable. 

10. An absorbent artic.e comprising a moisture vapour permeable, iiquid impervious layer or layered structure 
according to claims 8 or 9. 
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